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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a film- forming apparatus having 
proper 

controllability, with which physical properties of the formed film 
can be 

easily controlled, and which can form a film with high productivity. 

SOLUTION: A substrate 5 on which a film is to be formed is loaded 
on an 

anode electrode 3, and a source gas is fed to a reaction chamber 1; 
high-frequency voltage is applied between the anode electrode 3 and a 
cathode 

electrode 4, positioned facing the anode electrode 3 to generate 
plasma of the 

source gas; and the cathode electrode 4 is moved close to or moved 
away from 
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the anode electrode 3, during the film formation by controlling 
driving 

section 8, using a control section 9. 
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5tfMmZtlXU&, a«5c0fflS{i2 2 5cm2 
*). #7-K«ffi4^#[iQiB?)ffi«J:9i>*$^. £ 

rues 1 it. smi&mitfflfrhmwxzmtei- 

[0 04 l]fBI)g|5 8 li, #v-f«@4££*h-.&s 

mm. mmiftmmmmtzmmtixmm 

m-mom^Umzmmzmm-Tl ZblzX-jX. 

iiv- Hm@4 £ 7 j - yw& 3 izm-immfoiz® 
mth. mwmit. mm^-vi-)va>\zi.—?z 
mxw. fomm^&jmTtx'coTs-m® 

ox* *mmxm~? 1 . fee uzr-? 

Cf^t, ^V-KmfiS4*i7y-F««S3±cO»K5 

iz®®L%^±oizLxmmmwmi-&. fner- 
m. mfflm>t>co®fflwm.tifmtftimuzbz<7> 
nmfflm&or-fX'h^x . ry-FSSB3t^v- 
vm®4bmcom®m ] mb. mmommnzx 
mnmrnrnxmuzb ^mttmomitbom 
rv. mmmt^-ttm^mmnzm^fii 
tzub^m^mf^m^Lxa^xm&Lxhh. 

[0042] JilhOJ: 3 ^T^XVC V Dglii. WM 

i}xmmts:mi^mtf^zmthzbifiX't. t 
tz. ^mm^i^za^x. *fx : m.&m®ts:%m 
^mo-mti^tz^. mmomw®%x'b&. % 
mrier^xvcvDHgii. nmm$mv&miz% 
st-§ mtftx-htuf. mmrnxxz* v- Km® 

UTffi^-r S«fi!cT'J) itt^\ 

[0043] mz. miryxicvmrnzmxtfi 
mth b * ofcmmiz^xmw-fh .ma. friE 

[0044] 
[151] 

a 1 



SlfHStt (cm) 


0.8-4 


(*) 


200 


E ^ (Pa) 


100 


RF/<9- (mW/cm2) 


50 


% >7>SftS (seem) 


10 


yji/V^jHi (seem) 


1 


(seem) 


100 



[0045] miBr^xvcvD^a^ffl^T. mu 

mmhi$&. tr. ry-h-mffi3t^y-Hmffi 
4 b cofflommmmi * 4 cnottc tr««55:ry- 
K«ffi3<D*rfiiiifc«BU Kv^T. tt*&«7^fflv^ 

mf?)v?» zim-rz. mz. ^mmem^ 
50 xrs-)<m®3b*v-vm&4b?>mz&ffimK 
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1 3 

SrEpflnU 7y-KW3fc;&y-H*ffi4fc<0|Slt:K 

Uzyy yRt/yiu-? ytf. ^ y n y giriBft &tf v 

-•>AH5|g«ci:^&„ BEJjfclOOPafcLhicLfci: 

[0046] mmmxit. ^ y =j > ii»K*ft £ y 
)v~?~ *y k mm<m\%tf, >- y y&n-t h yi\,~? yco 

4*fMbu awe. rnmzt v- vmm4 mm ix 
mmmsiwrnz i . scaizix. xzmam* m 

imiTmaimmfflmiZO. 8cdztX. Ml:, if 
IB«ffifSSBSi* J 4 cmK&S t Tift* y - Ffff 4 £ 

[0 04 7] «2li, tE3|W>:r?XvCVDJ6B*fliH 

* fc S OlS^fr^^ LT v*4 . 

[0048] 
[£2] 

« 2 



teHSi (cm) 


3 


&«S& (t) 


200 


S * (Pa) 


100 


RF/<7- (mW/cm*) 


50 


i/7>35S (seem) 


10 


^^■7>3tl (seem) 


0-1.6 


(seem) 


100 



[0049] *mMv>mmcDcvDmmim^z>m£it 

y^vySEfi$r-g ( 1 s c cm) IZlxnfflffi&MZ 

o. 8~4 (cm) rttar&ikzit&tf* wnnryx*? 
cvDmrnzm^zmirtimmEmMz-fe < 3c«) t 

LTy^vViSMS: 0~ 1 . 6 ( s c c m ) ffMTSUt 
1 0 0 5 0 ] 0 2 «t. *f|HB«^*t^»ffll 1 lzm?y 



(8) !|fgH2002-3 59203 

1 4 

mttnmmm-yyyx'hh.myyy^ 2KA 
*ymmm. (sims) m^xm^itzmizm 

(%) ) count (A) arfoo^J&fc. iSjSSfiS^ 

^omffifaSiJi (cm) SrSLTV^. H 3 tifi!3fe<7)X 
7X7C V DiSBfcfljVvOi»t& t £<oa*itfcfiJft 

&tv>mm*tyy?x'hh. myyyit. sims 

fu&tt (^v^A/i/yny (%) ) ojgjf (A) 
10 ^ifii^^t, mm&mmny^y/isyy®. 

at (%) **l/CH*. 

[005 1 ] 02J: 9. SffiSffiJtSrfflV^TffifigitJrfSiJ 

tt*Jti3a«fc:3«tf 4 i k . H 3 J; 0 . ffi* 
*JBvvc«jiUtfcMaiLfc*£li. aiifcwSOEJ: OiP- 

35 Lfe t * . »^i«***:Sfrffrf 5 - 1 tfhfrh . 

aa&fflv^«wttfc*M»Lfc*&. mz-m&yyx 

«aasfc«.j:9a<. «g£ft*fflvt 
*fflv^k*Tft-5Tt>. mmm.<mmzm&Lx 

1 0 0 5 2 ] mfiBraSE^f* 1 1.5c mlilT^i: 

tamt=y)^-*?j>/isyyte4o%a±.. &m 

«iW= (tt«ttx«?«P* (cm-3) X^liatS (cm 
30 /min ) xmmm (cm2 ) } / { (T#^Fc«/2 
2.4(1)) xy>\s-?ym. ( 1/min ) 1=15% 

z t X'%%izffl®x'% mmmzzsi. 
t&ztizx^x. mmxvMMxttax&tmnm 

[ o o 5 3 ] H412. 4*MHa&itmjmi i cisr? 
xicvDmmm^xwmitip i n«Bs*#t*3fc 

40 &«<0pJ1. i nJfSr»JitT=SrO. H3fct p! 

[0054] 
[83] 
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1 5 



(9) 



ft 3 



#IS2 0 0 2- 
1 6 



3 59203 







n HAwK^rr 




1 50 


200 


(Pa) 


1 3 


1 3 


RF/<9- (mW/cm*) 


70 


70 ! 


S 1 H4 Mfi (seem) 


10 


10 


H2 MS (seem) 


! 30 


10 


ChUSHS (seem) 


I 15 




B? H6 (seem) 


0. 1 




PH3 SlfS (seem) 




0. 1 



[0055] miitmmmTu. nyxmmftm * 
5o±£, sn02 tm^xw{hmw&tt&&*&m% 

W-?XvCVD££fflvvc P l5 2£j«U I£p1 

5 3£^fiStU !^iJ15 3±tH(fie7-7XvCVD^S: 
fflWCn«54£»j£U |gnjl5 4±£&£ffl^Jt& 

S5 5S-X><N--y^S-ffl^T^LT^i». *20 

* 4 



[0056] ma. mzmmijm 1 ?- (*mm) 
mn.m=f- mm) tm&mmm (mm 

ti)&tfAM-l. 5, 10 0mW/cm 2 , 2 5°C» 5 

o omnmx-mmitimim immm 

[0057] 
[H4] 





(V) 


mm 

mA/cm 2 


mm 


mm 

(%) 


mm® 


.670 


20.0 


.730 


9.78 


\ *mn 


.660 


19.6 


.690 


8.90 




.650 


19.9 


.700 


9.05 


(mmnm 


,640 


19.3 


.650 


8.03 



[ o o 5 8 ] mx o . *mm<?mmm?ii. mm 
cr^mxm?b&^xm^&mz*«mixt5*) . * 

fc. tirlEp i n^jt$ra.^.y h-tH-i U IfcL-y h-fe 40 

frzmmm Ltzmmw&m^n^xh ->x t . mm 

[0059] <mmcomm2 >msi±. watoomn 
mm2i,zmryX'?cvDmm<r>m^mx'hi. 0+ 
3 niv-frmzM&LZivtzm.wmx'b*) . mm^ 

sg£JX l 9n-^8 2fcBX',ttH\ RSSttOn-/!^ 
81*»4>^JR0u-;k8 2^iB8WtC^«|UT. g#*50 



»0R 0 o-fl' 8 2 (C** K Ml * . 

[0060] mmM 3 1 co-ffi iznm ixmttco* y 

-K«B4 1 jWBKHvCIS 9 . K*y-Ftl4 1<9 
H«4 1 fcfflgmffi3 1 fc^)ISI«WilSIB01* t ^S< 

tf'hz<%z>£dizmmzmL. arc. maxssa 

ft^ZttLXZtihVWPRZ'-m-th. 
[0061 ] mrth&ffi.i l zimth®&. 
mmtzmm ixwttfWBmti&ftziti z t ax- 
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1 7 

113 1 fc*y-KtS4 1 fconicfffflttVE&gttD 
L. Sffi«fii3 1 fc#y-F«ft4 1 fcOBUdSCR^ 

[0062] v-^yai^y^vy^r^xv^wLTv 

ti. *y-K««4 lififtTittfcWiK, K#y-MI 
ffi4 l*»^Wi*fcfE-9T«6WK<«:-»T. 8»Kft< 

*Jttr**W>«JWcaiiU *&«®3 1 t#y- 
ffigtfffiv >Jf LT B>rl5^#fiA^=5r < 4* fc*, 

*? j^mmm-h z t s . 

[00 6 33 4ft. Hllt<7)»BI2<7)7-7XvCVD^S 

tt. KfflK«fi*»IW-S*a*«i*r5XvcvD 
iM*fflv^3|cseito«ffli|a|«KriaBLTtA^. =Sr 
ft, *^(i2««JiLho^)»(7)fflfigib$-fi^4't^b 
$ * * tzMzm v k y'Jay y/Pv •> a£(c|8 -f , 

«^3»*Sr#s i fc #t# s . mm-mm<n*m 
[00 64] tt:. mg.b%&mio&<?mmm® 

* fcftor 7x7 c v d^b* sis-r s *§ 
ffis-friEm i macwrtrt* 2 m 

T-J>9. 4fc. MUtt^Av^XvcvDWItJMt 
T*£S. 

[00 6 5] ifc. ^2:$&m«&a9tt£rfflai 
»LT^*WW)«H8**r*»2ttitJBV^ii:i: 

Kmwzm&L. mt<omm$m^x%&im®<om 

tfXfcffieRJES+fcttl&L. miesi 1 mat . KS&l 

lt v > m^mmmmm 1 « 



(10) #HB2002-3 59203 

1 8 

$•£6. ffif4#x#X y XiftM LT , Mi 

«<. wm2nMt^wxh^->xwms t ^.<^ 
x. mmmL^mtK ftiwmmmrniz^x 

mzm&ixmmfrvmma.tfZK % 0 , mfl&fasEfl£ 
vDjsisfflv^, »^4WE««jiatt-ifei:Biaw) 

$&li£l*££i:#T-£&. 

[006 6] ^^ySlXy^vySrHilst^fcL 

*tit^-cjB2««fi«r«is«B+<oaa6w«<. ism 

fc*>. mi«ffii:^2B^i:^<7)lffiiaUgfilSr/jN$< 
20 LT. y/^-^AffirBfla^UafMSrflttDL, fflEUffi 

fctf>s WiJf»*3SlBM3<0M^*»(=iea<0X5X7 

L. Ki/U3yy^v-^ii<o»^*»*fc3a5fl:s 

•*l»^i:* { T'^l»„ 

[0067] isyyRVy)U-?y*IEm#xb L 
Tffl^fck*, Sfl5Srt(7)E^2:10 0PaJJLbi:L. 
^l«^i:^2mffii^c7)«Sra8EBI$rl . 5cmJMT 

30 2ttK>l. 5cil3lrt<OfRWC^-h«t:»l£L. lit 
**<«f*fc«>. ^2«ffiSr^»$^TlSl«fiSSrH9l5 

[0068] <m<ojemt3 >n 7 a. *mw9mm 
40 mt. %.mm\±. mfs3k2*m^xnmmgM& 

SWl LT * 0 , ScS^X*^f 7 . SttfflfljR 7 a * 

¥-mtto?-y<y hn,®i o bm&mmi 2 tm$iw. 

fc. ^-yyhWSlOtaHWWl 
2tcomzryX^mmi 3*«afet*J:3KaB»S&t 
*. 2Wi. hmfiBl 0lcW[6JtS 

50 ffig£ii.i>„ h««Sl OCIi. figjgOKW 
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(11) 

1 9 

ftb%lf-yv Ml, WitfAWWHMtt**^ 
^SCWiail/tEBSfift. 77X7flS13i>^ 

t, mM5iz?-y>> h 1 1 tBtfc»jgowHoiR*» 

[0069] Btt88 . ft|tfffi9(i. KNmnB 1 (0 

8<i, hSffil 0«>JM*Htt-ftJHI£B? 

ftO, WW* 9 14. ftHMfrttlOTftftRMffgirc 10 

%ft. $wa59{i, «KHBft*»feijaR»74-c<o^-y 
•y i o fcssts 1 2 1 omottsnEit ( UlT 
mzmmmt^o) amir- fzsi&u nmi 

tzr- * fcft o T , BU»8 * jtSftlfftft . £tt Lfc 
r-*te, lftHnA^&^III»znmiW4GIL^2: 

flJ&ttfcONft, Rtf. i£fflfilto£#tftJ8t« 5 »K5± 
jet*. Srii, HM8. M«Hff9il* tSfflEfeMft 20 

BWWia^, £*ifclRftfc*>-CJi$r<. Witf, DCX 
•y ^ffi^WJiffl iTOfiT* * . 

loo 7 0] sas^fflotai^v^jaziffi^fc* 



&H2 00 2-3 59 20 3 
20 

*«BCMfe(cov^K«t*. flUtf* *-*S HW 
ftStfft i k* { T'# ft . oi 9 . mmoMliPfc:.): 

OM^ojUfctimrcs. (Kftft) . 

*s SStt (Alt) *>WtfhjWr*ft£ t 

a. mx. iimp^ hmmzmm 

fcft. JL&WW4, ««ITOSt«rWfPtftii:(CJ:0, 
?-y-y h 1 l^MIMUI^)WR«W5lcfGtrft 

m& 5 ts'j^tft z t &t>mm mm) mm- 

(AS) t»*T*. «®BSg 

*ft*Wft t»Jfttft i fc#T*£ ft . 
[007 1] ^514, M'vM lfcLT, SrCu 

(xhnyfwffl) mum. mmznK (#y«> 
a) H-rsrCu! Or fcJBwc, raHE*£SW. 

fc»0WS«10 0nm-C*4. tfXftttt. 111 

jet-cfcwf a < , »«rartMPtt^<^KT» o , mm 

$H!4, SW<0«!B4Jai»fco^TtH*T*ft. 
[0072] 
[£5] 

5 





RF??*h 


h 


KR-7SrCu2 Ox 


S«SS (t) 


600 


SfcETl (Pa) 


2 


7)\>d>%M (seem) 


5 


Ullfi (seem) 


30 


RF/W- (W) 


30 


«fi-*-Yv h IDE* (cm) 


1-10 



[00 7 3] *6tt, ^MltLt ZnO asfrfciR*. »J«U**>ff3li2 0 0 nmT'&ft. 
(HftSW) . attWfcttyfF-TZnOfcfllVvc, [0 0 74] 

a 6 



Mum 


R F 7 *fc 




>>F-;fZn0*-?? h 


S«IS(t) 


700 


fiitff* (Pa) 


1 5 


TJUfvSUl (seem) 


30 


RF><7- (W) 


150 


HBISd (cm) 


1-10 



[0 0 7 5] 08(4, «5. *6«jUR^(£j:0lM*SD*L«SrCuMRfljhmi. Z n OWRoaWlWJffiR 
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( 12) 



12002-359203 



2 1 

SicOB&OfctJVvt, 1. 00E + 02«ilxi0 2 Sr 
. H*»fe^feaWr J: 3 fc. Sr C uSitttiHtil 
|R, ZnOJWfc>Vvtffcfc4JVYCfc. ttilffcft>fe*JI* 

ustfco. gs^-y-y Masai (most) t>m 
u fflR^-y-y mubi («aaaBK) a^tst* 

[ 0 0 7 6 ] H9tt. $m?>WB 3iZi$hX^-y9mWi 

h. mm (a) *%H£ffi&$traa¥Wtt&iK 

A-fX) T**. FIB (a) KfcWC, #5* (g 1 a 
s s ) a&Kl4<0±tC. if600nm«ZnOIl 5 

•y hlSJ8S81£ 1 0 c m*»fe4 c m£T'^tM&«^k$^^- 
(^^•y^S^^tdROai-rClt^O . ZnO& 
EH 1 5 M*^ Z n 0¥3Sft?S$S 1 5 S^fc JHJJWfcjg 

ZnOAWRl5MJinlffF«SiCfflS-r*. Zn 
0¥*tt»|Rl 5 Sjgjft*. HW2 00nmc7)SrCu 

mmizmtzitx. m-^xn-y *iamcj: wmz 
zt>?zb%< (xjutmmmmzmititzb* 
o. sr cumtitmmmm 1 6 s*^ src u 
zmim&mmm 1 6 aawraMwt . src 

srcuiimm&mm 6u.ptrmM&*&t 

[00 7 7] HH (b) tiSWt, ijyXW^lAff)^ 
fc, feXOW yf rnizX*), BU¥3 0 0 nmcO I TO 

^y^mitxx) m 7*m&L. mz, mm* 

0 0nm<7)n-ZnO ( nlZ nO) Hi &*m$tfr 

-y*hiaraK4cmfcffljeLfc»&fctt3-r4. £ 

*Df*SA>K, Ml50nm«p-SrCu (plSr 

c u ) mtmst 1 9 *mmi . dco^ws r cui 

IHbftOXSBMtfMi. « 5 MK^-s^na 

ffi«*6cm4:H^l,fc«^fcffiSi-4. p-SrCu 
^K-fbW 1 9 c7)±(wHJI 3 0 nmOA 1 ( 7^ 5 -«7 
^)R2 0*l»i6fcJ:0»ftt&. ITOHl7(in 



22 



SffF*fifc» A 1 $12 0ttP*B?«ttfc«lB-t*. 
[00 78] HI Ote, 09fc;fc{t6¥$ttg»tf>1#tt 

(v> , fmK2«^(ceth,««8t i (mA) x-hh. a 
io s . ^isaiittssa 5 *^ < izzmx-bh . *?& 

nO» 5fcfcWttt, (ZnO&Jgjlffitl 5 

m ) *6*vmi < z n o^ftsis 1 5 s ) <\tim 
uzwimizMf8.x'Z &zb. s r c u mumm® 1 

6 tcfe^TJi. ^frH ( s r c u&lHbBa^ttSJi! 

i 6 s ) *^^sh ( s r c u mm&mmm 1 6 

M) ^fc«aSB*a«Wt:»iS-CS6ii:*»fe. &J$i^ 

20 [ o o 7 9 ] ta* v&nxmzx *)ft&itz?m&m 

StfcV^tl. ITOjRl7»*7"OHrX. nIZnO 

mi8Bfttrvtx. pasrCuay8Mbnim9»j« 

7*D-tX, A 1 H2 0^ro-feX<7)4Ig* { ^T'?) 

wt««iatw<o¥w««aitc*jv^Ttt. z n om 1 

5»BE,7-DHrX fc S r C u jRlgflfttiHR 1 6 Mm-t 
XC02XMXX <SSjS3X 

[0080] «rti, ^-y-yhtL-Ot ZnO. Sr 

cu»iHkiw=i»«*»«i<. ffiOTiHtft, mum 
30 iwufe. tMtf - 9 >mz h mizmmx-% h . % 

*S<. AO^WfHHi^ MiWflJSh^y^^. EL 

[oo8i] <m&mm4 >mm<mmA m&m 
40 nmit. mt\im^w&3izmw"/9mmmv 
h. mm. 9-y»/ h 1 icom-ib Lxm^im^ 

fc»)S-rs)st*i<ts^-y-y hfoftyimommtz® 
mx'Zi. 9-y-yhiifrt>%mzmitt2tiz>7m<7) 
x*)i*-M*y®m£im&.Zti*zbfrt>. - 

mzm&®J$Mi^Z<%h. Ltztf^X. ZcrttSi 

zmm-ttut . aa^7c^^^o^-y -y h 1 1 $rffl^ 

50 T, ««!®S^J»-ri.-tfcJ: , 9^-r4litcfc(t 
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[0 0 82] *7«. M7hl lfcLTSiGe£ 

[0083] 
[&7] 



S 7 



tfilENE (mm) 


20-150 




200 


E * (Pa) 


1.5 


RF/<9- (W) 


100 




S iGe 


h+M* (-fvf-f } 


5 


T^rfvjlll (seem) 


10 1 



[0 0 84] HI Hi, a7»jfflKftfrt«t')J«KLfc 
S i Ge»M^lgW^^(t«IBjfili:fcmilEIK2: 

&«s i Gemmmmm.m (msk?-y>v h i 

lbvmM) Z$ZfcZ-£XM& Lfcfc^fcoi \X . Si 

n^L^nt s i Mssi^-f > h taut 
(mzglw) B&mvwmvm (mm) $5**. & 

«flSHIE«*S3l-t6ii:(cJ:»J«)«ittjEilK:« 

?-y>y h i i^mmt^t^mm^. hjc** 

[0 0 85] <HiS<0»®5> 

[0086] mb<mm5i,z&&j8mimzt5\\x\±, 
mm mmmm3 tutx*? ?mwzm^z> . 

tf , ^-y-y h 1 1 WHJRt l/C*»0>7C*£**. is 



13) #^2 0 02-3 59 20 3 

24 

EH**!*** ifcfc J: VtM+imz&VlT&im. 

[0087]St8fcL ^-y-y M lttTZnOSrffi 

WfefrfcjS*. «J*l,fclB*>«3tt2 0 Onmm. 
10 [0088] 



[*8] 

£ 8 



mmm (mm) 


20-150 




300 


E 71 (Pa) 


1.5 


RF/<9- (W) 


100 


h«« 


ZnO 


HM* (4 >?*) 


5 


T^HJvJtffl (seem) 


10 


S56ifti (seem) 


5 



[0 089] 01 2M\ $8aj£ffi&*CJ: 0««Lfc 

z nowmmmizm&mfiLttkmmffimtn 
mm^-ty?7X'h&. mxmnm.5<»±!zzn 

fit) *SBfc3-i£'T»JSW:*£K'OVvC. Znt»ti 

s i m safest y Kc*tj6t*«j|[ (»stai) 

^^KOUffifaffim (mm) fcjjrf. Hfcii»t6 

30 mu&mm&kvr* m&mmmm$. mm 

Str*itt:*iV^T««Jt**i*t»4, MvM 1 

+t. mfctMzim}t&$zt izt ii^imxh & . 

[0090] <$m.<?>im 6 >%WM®. 6 tC^SB^ 
7fft{Ct5V^Ttt, ^"Jxtfiltfe^ffi 3 (CffiS *A y 

1 1 -v immmmw&i-thw&iiz. mmsm 

I -V I SMNMcf|itOflni7«U«P ( P nfjffl) Srffd 
TOISie*£3Wfc3 J: 

tfx-z, mm. pn«^io^ssE»^ <^*- 

F)WRfc-*\ pnpt7t«±n P n^Jl-ri.h5y 
-e^fficom^^ (TFT. FET^) ZftlS. 

50 
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[0091] vm®?&ittttfzt ixit. mm. s? 

■i\^m*fZ (NO. NO2 s N2 03?) £JBV\ I I - 

v 1 m&mmmt ix z n ommzmfctz . 
nommm^.L. m®m&M*m<i'&ztizx«). 

mm? iSA/wt&R 5 mm l j w< * 0 . wjw- sua 

mwr 5 izmm uz< <% 0 , ^fiw-in+fcfiaii* 

[ 0 0 9 2 ] *«^jRK*fNO0!tt. 
9?**. ZnOli/yh'-T (MK9 9. 99%), 
it5lj#5XltL^. l£K&mi. *K3£3 0 0 
•C. E^JlPa. RFA°7-®J£l0W/cmi:U « 

ffiOTSt (ifi5t?-y7M lt^re*) £2~i 

0cm<OlB(C*JV^TSHI:S*, ZnO»K*»*Lfc. 
»J«LfcK*>JfS(i2 0 0nnrC&*. *fc, nSSHt 
tt<OZn08ffi!{i. KSXRUfclM* (ifflo) U:9. 
Al (T/l^-^A)^. Ga (tfll^A) 

[00 9 3] 31914. M^M lfcLTZnO*. 
AH^^fcLTNi O (-iMfcZSBR) *fflv\ « 

P s*^ns^fc^bL. mmmm£tfM<%&iz®. 
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p 
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4X10° 
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4X10 1 
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1 0 


7X10 1 


n 



[ o o 9 5 ] 111 3<i. %.9i,zi5\ j thmn> : mmz 1 9 

ffc£L*:¥Stt§SE ( p ng^-fV^*) cotmZni? 

(V) . fSM(i»^(catfl&«a[ (mA)T*0, a# 

nO§Wl$t:li2cmJ:L. nlZnOfM^ 
izit lOcmiU. HjiXSOflBRi^ fc *3 9 "C£> 

aiwHUHtsotf?* (ass) zx^y?mm 
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fcKBU tiWJ2cmC^U PlZnOf 

ranst* 1 0 cmwai/aweu attwcna 
zno«Kt»jsLfc. zm.. &mmiffiiiite. 
m-<Dz^ymmz£*)> mmzpnm&imKc 

[0096] <50t<0«IB7 >*lt<WiWB7 CffiiJfilR 

10 izrtvtafx) £Rjmffz*-&>x* Kmtfx* 

lz-&iix&jimt:X;*-y?izlL *)Mf$.?mWz$£lt 
«ffiTO8*ifJffll-f&ii:fcJ:0, Kfctttf 

-Site. /p-SWK J: 67*9X7 (X5Xv<S$l 3 

&s. w&&tfx*%tsi!}x*m^xmxrt<y9miiz 

20 tth. Ltz#->x. zcommmmnxis. wsmm 
+T<osftg* mizmmtz z t 6 . ms^Est 

[0097] &1 0{i. RJ61t^"Xi:LTPH3 

Lfc*^*BMW*jj?t. ^ Ufc»0WStt 2 0 0 
nmttS. Ar^-tSPHstOJt^i^'CftS. 
30 [0098] 
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m&kcoffimm-t?77Xh& . mm ( a > *<*hbs 

t<t vffl&Ltzs mm>mmimzmipw<%.tti 
xwMittnm&i^'ryyyx'hb. mm (a) «, 

fc^-y-y h 1 1 t<OSEg|) *SMttf«T»j«Lfc«^ 
50 fcOVvt, SifcittSPjftK (at%) O^^SI 
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M S IZ J: r> XMfe bfcIS* t S I M S»3&K-f V h fc» 

m?mi¥ (mm.) mima/mamm (mm) * 

«4:4r*3&«, nmrnm^mth^z^pwim 
^iLmzmmx'th^t^h^m^. nn 

ftft. mm (b) Ht, Arfc^PHs^Sait 
(at%) *>$tf&HM.TV*S0<. K£tftt<S3$lH 
ii:*<BJS|-C-S>S. 

[0 10 01*1 ltt. RfStt#*i:LT*3J££ffll-V 

wsmmi&t -cms. 5 w±fcj£R Lfc*a<ojSR* 

tt***. »SKLfc««)JPSIi2 00nm-C&6. Ar 
fc^ttS *S ( H 2 ) OjfcJtti 3 0 %T* & . 
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*fjiftS (seem) 
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[0 102)01 5U. HI l«)JfiWftttfc:J:"3«ilL 

fczn ommnmmxmz&v&m&j&tmw&mM 

t^m^-tynX'bh. RG9 ( a ) #*«3ifcffi 
0 . ( b ) LTjS*t^#*«*<OM»fcJ: 
0 fiSUi LfcZ n 05lRoJI»S*|flifc:tJ»t iJWKMEi: # 

Ams.itk<r>fflm£vk-r77 7X'$>&. mm (a) a, 

£-fcOWt. ZnOKtt"*-***** <at%) cD#?P 
S:S I MStio Tffl£ LfclSSfc S I M S V 

Kc»iW-««w (as tan) «n»«>nmBi (m 
m) £^-r„ mizmz&mimmMizm'-r, 

nmwmixm-thzb^ 1 ) 
jEWfcMliP? * * i k t=^*> o w*k 

mm ( b ) U, A r fc#tt-4** ( H 2 ) fi0#*S£flJt 
*(atX) ^^MlftSSiTV^**** KJE* { #&<jBjI& 
[01031 <H*OJB«8>H 1 6(±. *^BJ«0^WS 
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flaOTSfcfcfcXrt^lM^sSBfc**. HI, 0 

5, m7tm-mtz^xte. m-omittix. 
fm&Bm&m'i-h. Btaicu, gisttfii3 i# 

K*$ttfefiT^&*««S3 ltt. ^^flX0o-^8 
l*»fe**K'Jo-;k82A^tttWK»ilLT, 
9n-/l/8 2t&£JR£>*l6. £mnM3 lWSS (0 

a***) AnBttfiii-jBfcwmL-c, £ism®3 10 

10 OrtlEESfU.. *-*SMMl0*)«iBfcL ££« 
S3 1 fcaiaettfflSHEfBtf. S«m«i3 1 Oitfittri*] 

5fcmSflTV^. frfe. ^-y-ybmfiil0c7)*K 
«fiS3 HcWl^tl.fflWijiS^^^-y-y h (0* 

m) tmmti. ryx^mmi 3^Rjct«fco. a 

[0 1 04 1 gt5««53 1 &.ri:fcJ:o-C 

mtbx^&tf. mww5mb?&zti>*imx-t> 
a. a-)i-mzmmitm< . ®®L%#t>fm-tz 
urnx-biu*. a a & t r> t t a ^ . &mit 
m.mm3 1 . ?-y>y hm@i o«w4 

umiz&^xh. mi&<oBm8i l zi&&x/<i-y?mw : $:M 

30 fefrZZttfX'tl. 

[oio5i <*at*)WB9>ei 1 7ii. *mnnm, 
comm9i l zmhx^y^mmcom^mx'hi. mi.m 

5. 07, Hl6kH-a5»(COV^TIi. 

i6ic»ot. s««ffi3 1 twfvmzzixnfo* & 
mmmnmioa, iob, • • -*utifi-y 
•y hmffi i o tfmmtiz . «scoa5^-ms ioa, 1 

0 bJ±S^m®3 1 kOMBIIE«*JI*fe«TV^. 

d<omflaai®si, mrt\°iizm&%&t. mm-m 

1 0<OS«€fli3 l K*frtrt*1iHcliaaiMPS:^-y 
■yh (0*tB&) *«MSix. 77X7^1 3c/)R|£ 

J: 0 , 1 Kffi®S<utS«^«fig^raitCJC 

%miSLbThZ.t1M&X'hh, Zcr>z;<-v?mmz£ 

®9C^I»xyN°y^SS:jiffl-ri»c:t* t T'#. #jSH 
50 *^fc«t&*«$!l«l:SKiS^I»C:i:A { 'C#l». 
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[0107] ^WKTyXiC VDSSBfc itUf . SB flfft 4fc«>. II#f4<0fflJ£Jt£ J: 0«Htt3Efl:S-fr4 

i*sfc»2«fcai^*«sre**3aM-*¥a* 4fc. m2m^^Tia&iSc&&# { /jN$ 

tit * c t k «t o , m-mmmtimm^it^ ^mm(omm< wrKftwausat^s^ 
tffcK*»jfc*s fc*>*>x5 xvc vDsaam-ct io xr^^auw: i < & o . iwftaimaiKtf'hs 

mmmm^m i i®t , a^tt&fcoiaog v^ttf4^«ft* ? itaniT. fflRttf^jJ8tt¥#i«! 

spelt* juM-r siraas* mt im<r>ryx-7 c v ±t* . 

Diaifc:. «fis^ffi»ico^T-^fc:«e->T^im«fc [o 1 1 1 1 ^i«sx(i^2mffico^a^i6]fc 

rscs-r* ct o izmmffi&mmh^mmn-th c«t o . i wtckbu m 

<, KJfcWSB"?* 0 , *sfc. M*^^r5X7C BU£«E*fflJnL. »WC, lfSimt&X«i?f5 2®B&«D 

[0108] ifc. ^\%mx^2%mmmmz 20 cicot^. «*wr.*a*7 , ?xv#*i,T, m 

mix^m&<mw£Gtm2nmffiiLiz. t &mtf*«m#b%*). masBw^wm 

Jfc-f & tztboyy XvCVD £B£tt{ftT-£ £ . S1g£ ^2«ffifr6Kftifc^T*Ufc&^<$: 

vcwt^hztiimmx'hhm^^ryx^cvY) mK&mmwmzMizffigrt&zbb**). tmiw& 

t*J^«ttO*2W»:ftt.T. SSimffiX ^92«S^^|S^&ISKIK^/hSir^»(iinCI(rR 

ft 1 *8fcHi6|**M(clr**»2TO*ffl£*fc*>, 0 . mffiSBEBI^^ v^lilM£#ffi^B£iffia 

im%Mmmmi?>zb%<. m^mx-h*). 30 LTiHasafca^sK***;*), Mtimxmtzu 

[0109] **aj|<Oj*lt#i£te J:*Uf , ^£KB L Wtmb m®V>%)$:Z®Z> Z b * { T"£ t> . 

TS>&milffi(=» »2«S*«SSXJiliP»S*S£l: [0112] *»X^^8I. fttfBU'^iS 

«*&u ®im«ifcB2mffit^fc«£E?:ejjirr6. a^xx-m^hm. (mmw. «e»*waan, 

d<ot ®mxtf7yx~?#mi,x. msmmtf* mi. mat, i&m. mwm) mzmmfcx- 

mxjtzttfflti . JttusiB^s ffitsca [0113] *»fi«x^-y ^jib, ai«uwt v ^« 

&tf*z^mmMzit^xm2nm&®x'i*m*<7)m ZLzm^tzmsttmizitu*. mi«figx{im2m@o 

jk* j s<. BW2ms*»4>«*i4fc:fl£->ri«fl»«fi<«: m^£MRLx\*iw&Mm*iti-tm2nm* 

■ot^<. z<7)t:ist), utmwz. $&iw.mbm2mmb mthzbbLtz<r>x\ m-cox^y^ms. m-n? 
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ffljs, mat. mm. mmm) nm&mz 
b&x-z &&mmzm.fzA^v mm. wmm 
zimx-z. mm. wimmmz?-?-/ vtm^tz 
momm^t*. mmtrnftn 
hzb^x-thx^mm. mimm&ffl&th 

tons] *m&>x*v mm. mmxn-v m 
wim^tef&mmzztiM. mm. m&mco^ 

ivmmmmz&^x. matmwizmmhz 
k a*e& h xn~, mm. &Vf8M)rmzm-t& z t 
ttz. mm. 1 1 -v i m#mmm*B 
ffrt&izmi. mmm&imwt&zkizz*). m 
umzni *xmm=mwztit:mmiiL-t s c t k x 

0 , I I -V 1 83H§fl^&m$£JR«>»B* p 
S. nSfcfM#tt&.Ifc#?*ft;V'W*8iI, atf 
KBEStt^JIflWftik*^**. 0li.tf. SIS 

x'Z&x^vmw. w&mnmz&mhzktfx' 

[0116] *»#0X/<>y ?SSS, 2MfltX>*v 

mm^tzfflg&jmizihii . mm-nsmm^^m 
mmzwo&z^z. fm-rizttfX'Zifrb. r 

SrSfiBtr/Wx^jiL SCPK-TWk £® 

tit**, sfet, aawi»3R«»ap«r«iwi^<^» 

[BIIB0ffi*&R9i] 

[Hi] *nw*>3Sit*»BJB i fcfi&r^xvc v Dm 

[H2] *5MB^)iat^)JB!Bl(cffi4r5XvCVD§6' 

[03 ] ft*cr>7yXvCVD$iWt:m^X&m- 1 b 
[04 ] *$SBJJOH*6<9«8B 1 fcffi*75X7C VDg 
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mm^xwmitzp i n«ugs:^rrs36e«^*^ 

[05] *H^iyt<0^S8 2 izm r y X -7 C V D S 
ffi^«5t0T*>l.. 

[06 ] tfcfeor^XvC VDHao^0T$)l». 

[07 ] xmomtmmizmx^v mm.com 
^0t'^s. 

[08] ^5. aewjjORjfefffciOJSKLfcSrCu 

mmmm. z n o»R0*w)»E?-y 7 hfa 
[09 ] mmmm m&x^-y mmizx vimi 

[010] 09Kfc{t&^{^g^#tt£^1ifte0 

[01 1] m7<r>fm&mz£«)fmit:s iGemm 
comjjmzmmmtbmmmbcom^t 

[012] mom&fuz* vmttiz n ostigw 

20 77T'J>6. 

[013] flQlCfclt&TO^WCJDfBSU:^ 

[014] «10COJ£BM^(ZJ:OJ£IIL^S1||R<0 

[015] «1 lW*Bl*fffc:J:DJ«l!LfcZnOilil 

30 [016] xftwnmmcommaizmwy mwr> 
mmx'i>&. 

[017] *%wcr>mm<?>B®9 m&wv mmv 

1 mm 

2 ttAX 

3 77- HUffi 

4 *y-F|| 

5 am 

40 6 ffifflifcTOR 
7 ffitMF 

7 a aOMfljR 

8 raas 

9 

10 ^-y^Mi 

11 ?-yyb 

12, 31 g^ms 
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(72)»q» ftffl 



F?-A(##) 4K029 AA04 AA09 AA24 BA02 

BA18 BA35 BA45 BA47 BA50 
CA05 DC35 DC39 DD06 EA00 
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